Pea seed-borne mosaic virus (PSbMV), an economically significant seed-transmitted virus of pea has been commonly found in pea 
. INOUYE (1967) in Japan called it &dquo;pea seed-borne mosaic virus&dquo;. Soon after THO TTAPPILLY & S CHMUTTER (1968) (1969) from Wisconsin reported it as &dquo;a new seed-borne virus of pea&dquo;. Bos (1970) in Netherlands called it &dquo;pea leaf roll mosaic virus&dquo; and justifiably suspected it to be same as those described by MUSIL (1966) and INOU Y E (1967) . M USIL (1970) renamed it to &dquo;pea leaf-rolling mosaic virus&dquo; to distinguish from the agents of &dquo;pea leaf roll&dquo; and &dquo;broadbean leaf roll&dquo;. The seed-borne nature of the virus was, however, observed by all the workers.
It was M INK et al. (1974) who proposed that the name 'pea seed-borne mosaic virus' (as reported by I N O UYE in 1967) be adopted for all these viruses which are principally seed-transmitted in pea and have many characteristics in common. They also proved the serological relatedness of the virus in Japan (I N O UYE , 1967) and USA (HAMPTON, 1969) . Since then the name 'pea seed-borne mosaic virus' (PSbMV) has been recognised internationally (H AMPTON & MINK, 1975) .
III. GEOGRAPHICAL DISTRIBUTION HAMPTON & MINK (1975) (Bos, 1970) (M ATTHEWS et al., 1981) and India (T HAKUR et al., 1984) . L INDSTEN et al. (1976) (MI NK et al., 1969 ; K NE S EK & MINK, 1970) and Switzerland (P EL E T , 1980) and 55 % infected seed in Czechoslovakia (M USIL , 1970 (THAKUR et al., 1984) . Above BAGGET, 1970 ; BOS, 1970 ; HAGEDORN, 1974 ; HAMPTON & MINK, 1975 ; § ZIMMER & ALI- KHAN, 1976 ; KRAFT & HAMPTON, 1980 ; PELET, 1980 ; HAMPTON, 1984) Japan (I N O UYE , 1967) and so also the differences in ultrastructural cytology (H AMPTON et al., 1973) , initially suggested the existence of strains in PSbMV. However, discrepancies in reported particle lengths for PSbMV were partially resolved by H AMPTON et al. (1974) (Bos, 1970) Recently three more pathotypes of PSbMV (namely P-1 and P-4 from pea, and L-1 from lentil) have been characterized on the basis of their infection of pea genotypes (ALCONERO et al., 1986 (1973) . They homogenized the infected leaves in an ice-cold mixture of 0.1 M tris-HCI pH9 containing 0.2 0J0 2-mercaptoethanol (150 ml), carbon tetrachloride (40 ml) and chloroform (40 ml) in a Waring blendor and centrifuged the resulting slurry at 10 000 g for 20 mn. The supernatant thus obtained was centrifuged at 26 500 g for 1.5 h and the resulting pellet containing virus was resuspended in 0.1 M tris-HCI pH 8 to make a 10-fold concentration. After clarification by centrifugation at 10 000 g, the supernatant was made 0.1 0 J 0 with Igepon T-73 and centrifuged for 5 h at 25 000 rpm through a sucrose cushion (5 ml virus suspension floated on 6.0 ml of 0.1 M tris-HCI + 0.1 0J0 Igepon T-73, pH 8, containing 45 mg sucrose/ml). The pellet was resuspended in 0.1 M tris HCI, pH 8 to which was added a few crystals of chlorobutanol to prevent microbial growth. Virus yields were approximately 5 mg/100 g tissue.
Recently the cytoplasmic inclusion protein (CIP) induced by two isolates of PSbMV has also been purified (A LCONERO et al., 1986 ).
X. PHYSICO-CHEMICAL PROPERTIES
On the basis of the properties outlined below, PSbMV belongs to the potyvirus group.
A. Particle shape and size
The average size of the particle is 770 x 12 nm (HAMPTON & MINK, 1975) . Discrepancies in particle length observed by different workers (as discussed earlier under 'strains') have been attributed to the difference in methods adopted for electron microscopy (H AMPTON et al., 1974 ; M INK et al., 1974) .
B. Particle composition
The RNA is 5.3 ± 1 070 of the particle weight with a base ratio of adenine 44.0 010, guanine 22.8 %, cytosine 17.6 'Vo, and uracil 15.6 0 J 0 (K NE SE K et al., 1974). The protein coat subunit has a molecular weight of 34 000 (H UTTIN GA, 1975) . The relative amino acid molar ratio as worked out by K NESEK et al. (1974) is alanine (3.3), arginine (2.5), aspartic acid (4.7), glutamic acid (4.9), glycine (2.7), histidine (1.0), isoleucine (1.8), leucine (2.2), lysine (1.5), methionine (1.9), phenylalanine (1.1), proline (1.4), serine (1.2), threonine (2.0), tyrosine (1.2) and valine (2.4). The method used for amino acid analysis resulted in the destruction of cysteine and tryptophan. The concentration of acidic amino acids (aspartic and glutamic acid) was found to be twice that of basic amino acids. It was also observed that there is no correlation between buoyant density and S value on one hand pathogenicity on the other hand.
Stability in sap
The dilution end point was observed to be 10-3 to 10-5 and the thermal inactivation point at 10 mn exposure was 55 to 60 °C (I N OU Y E, 1967 ; MUS IL , 1970). T HAKUR et al. (1984) found that virus could tolerate a dilution between a narrow range of 10-2 to 10-3 and infectivity of sap is also abolished when maintained at 60 °C for 10 mn. The longevity in vitro in pea sap was observed to be 4-8 days at 20 °C by I N O UYE (1967) , 2 days at 20-22 °C by M USIL (1970) BRAVERMAN, 1979 ; FRY & YOUNG, 1980 ; § KRAFT & HAM P TON, 1980 ; MATTHEWS et C ll., 1981 ; PE L ET, 1980 ; H AMPT O N et al., 1981) . MINK & PARSONS (1978) .
The gel diffusion technique, however, was shown to be effective when a detergent (sodium dodecyl sulphate) was added to the agar gel (HAM IL TON, 1977 
